Photoperiod alters the time course of brain cyclooxygenase-2 expression in Siberian hamsters.
Fever is initiated by activation of the arachidonic acid cascade and the biosynthesis of prostaglandins within the brain. Inducible cyclooxygenase (COX-2) is a rate-limiting enzyme in prostaglandin synthesis, and the number of blood vessels expressing COX-2 correlates with elevated body temperature following peripheral lipopolysaccharide (LPS). Despite its importance in host defense, fever is energetically expensive and we hypothesized that fever may be limited by available metabolic resources. During winter, when competing metabolic demands are constrained by low temperatures and food availability, it was predicted that fever duration would be reduced in seasonally breeding Siberian hamsters (Phodopus sungorus). We measured LPS-induced COX-2 expression in blood vessels of hamsters to test whether photoperiodic alterations in fever duration are centrally mediated, or whether they reflect changes in peripheral modulation of body temperature. Hamsters housed in long, 'summer-like' or short, 'winter-like' day lengths for 10 weeks were injected with LPS, and brains were collected 2, 4, or 8 h later. COX-2 expression was comparably increased in long- and short-day hamsters by 2 h and 4 h post-LPS; however, short-day hamsters exhibited significantly fewer COX-2-positive cells and blood vessels by 8 h post-LPS compared to long-day hamsters, corresponding with reduced fever duration in short-day hamsters. Cortisol concentrations increased more than two-fold in short-day compared to long-day hamsters by 4 h; this increase may have contributed to the decrease in COX-2 expression observed by 8 h in short days. We conclude that short photoperiods significantly altered the time course of central COX-2 protein expression in hamsters in a manner consistent with reduced fever duration.